Over the course of three decades, the authors (and many other marketing researchers) have applied conjoint analysis to a plethora of management problems in both the private and public sectors. Table V-1 provides a representative list of applied conjoint studies conducted by the authors.
• Antidumping litigation -AT&T vs. Pacific-Rim manufacturers legal dispute regarding small business telephone equipment; case adjudicated in AT&T's favor
• AT&T's first cellular telephone -Chicago-based study of 1,000 drivers' reactions to cell phone features of the new "honey-comb" relay system
• Baltimore Ravens football team -new logo
• Continental vs. American Airlines litigation -study of travel agents' tradeoffs among airline flight selections
• Courtyard by Marriott -used to design new hotel chain catering to business travelers (largest known conjoint project in terms of attributes and levels)
• E-ZPass -used to design new electronic toll collection service in northeast U.S.
• FedEx new services study -tradeoff study of customer reactions to new methods for tracking delayed and lost letters and packages
• Ford Fairlane -used in redesign of Ford to reflect automotive downsizing objectives
• Health maintenance plans -study conducted by the American Association of Retired Persons; results submitted to Congress
• IBM RISC 6000 workstation -measured potential buyer reactions to variations in performance and reliability features of a new workstation
• Intermittent windshield wipers litigation -study to determine consumer evaluations of the derived "willingness to pay" for the intermittent wiper feature
• Japanese cable TV -survey of Japanese consumers' tradeoffs among services and prices of satellite TV
• Marriot time-share units -development of optimal interior and exterior decors, services, and price
• MasterCard and Diner's Club -new travel and entertainment features evaluated
• Monsanto's herbicide packaging study -consumer reactions to advanced packaging devices for liquids, solids, and aerosols
• Polaroid's instant camera design -study of consumer reactions to new features and camera design aesthetics
• Squibb's captopril antihypertensive -six-country study of physicians' evaluations of Capoten's efficacy and safety features
• Tagamet (SKF) and Zantac (Glaxo) ulcer drugs -competitive pricing and analysis of demand elasticities
• TrafficPulse -a study of consumer reactions to a new system for providing updates on traffic conditions
• Ritz Carlton -used to develop hotel décor and services
• UPS services study -examined customers' evaluations of four major suppliers of overnight letter and package delivery
Introduction
Innovative new products and services have traditionally been created by the designers, architects. R&D engineers, or artists. Can marketing science be of help in this process? Marriott used conjoint analysis to design the new hotel chain, Courtyard by Marriott, illustrating the power and value of marketing science in designing such complex services as hotels.
Marriott hired outside consultants (the academic authors of this paper) to conduct a largescale, consumer study among business and non-business travelers, aimed at establishing an "optimal" hotel design. The hotel features included seven sets (called "facets") of attributes ( (2) Rooms -room size and décor, facility (in terms of physical layout and type of heating and cooling location and type of bathroom), amenities; (3) Food-related services -type and location of restaurant, room service, vending services and stores, in-room kitchen facilities; (4) Lounge facilities -location, atmosphere, and type of people (clientele);
(5) Services -including reservations, registration and check-out, limo to airport, bellman, message center, secretarial services, car rental, and maintenance; (6) Facilities for leisure-time activities -sauna. exercise room, racquetball courts, tennis court. game room, children's playroom and yard; and (7) Security factors -security guards, smoke detectors, 24-hour video camera, and so forth.
Overall. the study considered 50 attributes, each ranging from two to eight levels.
(Indeed, to our knowledge, this is the most complex trade-off study ever conducted.)
We designed the study as a hybrid conjoint analysis task (Green 1984) and also included a price elasticity task using the ELASTICON model (Mahajan, Green, and Goldberg 1982) and a variety of other analyses (for example, multidimensional scaling and cluster analysis) related to consumers demographic and psychological characteristics, attitudes, and usage of hotels.
The results of the study provided specific guidelines for selecting target market segments, positioning the hotel within the market, and designing an improved facility in terms of physical layout and services. Using these strategy and design recommendations, Marriott developed the Courtyard by Marriott concept, test marketed it successfully, and subsequently introduced it nationally.
This application clearly demonstrates the value of consumer-based information to the design of products and services, even those as complex as a hotel chain aimed at specific target segments.
The Problem
In the early 1980's, the Marriott corporation was concerned that it was running out of good sites to place typical-design Marriott Hotels at a high enough rate to assure the firm's continued high rate of growth. It made a preliminary (and tentative) decision to develop a new hotel chain for the segment of travelers who were not satisfied with current hotel offerings. Two à priori segments were identified: business travelers (who travel at least six times a year and stay in mid-level hotels or motels) and pleasure travelers (who travel at least twice a year and stay in hotels or motels . Management asked a critical question: what type of hotel facilities and services should Marriott design and offer to attract these travelers away from the competitive facilities they were currently using?
To position and design a hotel that would meet management's profit and growth objectives, it was essential to (1) assure that the new hotel offered consumers good value for their money; (2) minimize cannibalization of Marriott's other hotel offerings; and (3) establish a market positioning that offered management a substantial competitive advantage.
We designed and implemented a large-scale consumer study to provide explicit answers to the following interrelated questions:
• Does sufficient demand exist for a new hotel concept aimed at the low business and pleasure segment to meet growth and financial return objectives?
• What is the best competitive positioning for the new hotels?
• Of the various hotel features and services listed in Table 12 -1, which combination should be offered?
• What should be the pricing strategy for rooms in the new hotels?
• What should be the location strategy for the new hotels?
The Approach
We conducted a consumer study for Marriott management in the first quarter of 1982 (Exhibit 12-1). The study surveyed 263 mid-level business travelers, 83 high-end business travelers, and 255 non-business travelers.
_______________________________ PLACE EXHIBIT 12-1 HERE _______________________________
The concept-testing methodology we developed to help answer management's first three questions centered on a hybrid categorical conjoint analysis augmented by computer simulations and a number of related analyses.
Hybrid conjoint models (Green, Goldberg, and Montemayor 1981; Green, Goldberg, and Wyley 1982) adapt an old idea -self-explicated utility assessment (Wilkie and Pessemier 1973) -to conjoint analysis (Green and Rao 1971; Green and Wind 1973; Johnson 1974) . While a number of hybrid models have been proposed. each procedure entails the prior consideration of some type of self-explicated utility task where respondents evaluate the levels of each attribute (one attribute at a time) on some type of desirability scale. This is followed by an evaluation of the attributes themselves on an importance scale and the collection of data on each respondent's evaluation of a limited set (usually eight or nine) of complete (all-attribute) stimulus profiles.
These stimulus profiles are, in turn, drawn from a much larger master design (usually ranging between 64 and 256 profiles) that permits statistical estimation of all main effects and selected two-way interactions. Moreover, profiles are "balanced" (to prevent bias) within respondent by means of various blocking designs. The respondent evaluates each complete stimulus profile on some type of likelihood-of-purchase or intentions-to-buy scale-(We discuss the hybrid conjoint model briefly in the technical appendix.)
We analyzed the hybrid conjoint analysis data to produce individual utility functions. We input these, in turn, into a computer simulation that allowed management to assess any desired new concept formulation (for example, a specific combination of any of the attributes listed in Table 12 -1) for the potential share of nights as well as the source of those nights (for example, the switching pattern from the other hotels). In addition. the simulation allowed management to identify the characteristics of each subsegment -those who switched to the new concept and those who did not.
To answer the pricing question, the study also focused on establishing the respondent's price elasticity among various new hotel concepts and established hotels. We used the ELASTICON model and algorithm (Mahajan, Green, and Goldberg 1982) , discussed in the technical appendix, to determine elasticity.
To provide input to the location decision, we scaled each respondent's preferences for various locations. In addition, we used a number of other analytical approaches including the following;
• To establish and rank order the various segments' perception and preference for various hotel features and services, we employed multidimensional scaling (MDS) algorithms.
• To identify the key discriminating characteristics of the various segments (lowbusiness vs. high-business vs. pleasure), we used multiple discriminant analysis (MDA).
The Empirical Study
We conducted the study among 601 consumers, selecting four metropolitan areasAtlanta, Dallas, San Francisco, and Chicago -on the basis of the results of an earlier psychological segmentation study. Within each market, we selected suburban areas and nearby small towns randomly. Within each sub-area. we screened respondents (who were also selected randomly) by telephone to learn the number and type of trips they took, their incomes, and the type of accommodations they usually chose.
Data Collection
We conducted a pretest prior to conducting our final survey. Both the pretest and the main interviews were administered in a central location setting, with supervisors available to explain any task a respondent did not immediately understand. We designed both the pretest and the main surveys to maintain high respondent involvement in the various ranking and rating tasks. In addition, we paid the respondents a monetary incentive that varied by city and averaged $35 per respondent. The respondents did not find the tasks too long or complex. Only three respondents refused to complete the tasks. Clear discrimination in the responses of all subjects was evident, indicating both understanding and lack of respondent burnout.
Overall, post-interview debriefing indicated high levels of interest in and completion of the tasks. We will discuss the various respondents' tasks in relation to the models and analytical methods employed.
Task 1a
For the categorical conjoint analysis we first administered a questionnaire designed to question respondents on characteristics they prefer in hotels. This questionnaire is termed a "univariate self-explicated evaluation" because the respondent determines his or her preference for various hotel features and services based on a single rather than multiple comparison.
After explaining the task and the focus on the respondent's preferences for hotel amenities related to business trips (or non-business trips), we gave each respondent seven cards, one at a time. Each card dealt with one of the seven facets (sets of attributes) of hotel facilities, including external factors and physical layout, and six other factors (the room itself, services, and so forth, see Table 12 -1).
Exhibit 12-2 shows a card describing the "Rooms" facet. This set of features ("factors") includes nine attributes; for each factor three to five attributes are described, with the associated price included for each profile. For example, in the case of entertainment, the five levels range from color TV at no extra cost to color TV with a choice of three in-room movies for $2.50.
Marriott's cost-accounting department developed the specific price levels used.
_______________________________ PLACE EXHIBIT 12-2 HERE _______________________________
The respondents were asked to think about their usual hotel stay (for business purposes or pleasure) and to check the triangle in each row that best described the hotel they currently used.
Next, the respondents supplied one of three possible responses to each amenity-price combination:
• The combination is completely unacceptable;
• The combination is most preferred; and
• The combination is acceptable (by implication, that is, if they expressed a preference for each of the amenities or prices individually, we could infer their implied acceptance or the combination).
In addition, the respondent was also asked to rank the various factors within the facet on their relative importance Similar cards were used for the remaining six facets. A total of 50 attributes, across the seven facets, were included. The total number of attribute levels exceeded 160: pictures were used, where appropriate, to describe the various attribute levels (for example, a hotel pool).
When the respondents had evaluated all seven facets, they were asked to add the total incremental costs of the features and services they selected. If the total of the charges plus the base room price were higher than they were willing to pay on a regular business (or pleasure) trip, they were asked to go back and select the enhancements they were willing to forego in order to arrive at an acceptable total room price.
Task 1b
In the second phase of the categorical conjoint analysis, we obtained a multifaceted evaluation of "complete" hotel offerings. In this phase. each respondent was shown, one at a time, five cards, each containing a full-profile description of a "complete" hotel offering (Exhibit 12-3). Each set of five cards was drawn from a possible 50 cards and was balanced within subject. Using factorial design (aided by computer analysis), we arranged for respondents to receive various combinations of the 50 profiles. This approach provided the respondents with choices that made sense to them, provided the researchers with sufficient information to be statistically significant and unbiased, and provided Marriott with the practical knowledge necessary to design a new hotel.
_______________________________ PLACE EXHIBIT 12-3 HERE _______________________________
In this case we treated each of the seven facets as an experimental factor with five levels each. Thus, we obtained a large range of combinations: five to the seventh power (five levels, seven facets). What this means is that we used statistical computing and a complex experimental design called a fractional orthogonal main effects plan. This experimental design, although complicated to explain, can help management determine what qualities the respondents preferred in a hotel, given the trade-offs they have to make for comfort versus price.
Within each facet, Marriott personnel constructed the five levels so as to "cover" the range of interest. As might be expected, attribute levels tended to be correlated within each facet so that premium priced amenities often clustered together. Despite these clusters of answers at the attribute level, which might bias a study, the orthogonality of the master design across facets was respected. For each of the five hotel descriptions that each respondent received, he or she was asked to indicate the likelihood of staying there.
Task 2. The ELASTICON Model
We evaluated each of the hotels likely to compete with the new hotel (for example, LaQuinta, Marriott, newer and older Holiday Inns) and then tested hotel concepts under various prices. We first described the hotel concepts in terms of price, external factors, rooms, food and beverage. services, entertainment, recreation and other services, and security. Each respondent received five cards. Each card listed four existing hotels and two new hotel concepts, each at a specific price. We based the specific prices on an experimental design involving 32 combinations. The respondents were asked to allocate 100 points among the hotel-price combination based on how likely they would be to stay at each hotel at the given price.
Task 3. Location Analysis
To provide guidance in positioning the hotel location competitively, we asked respondents to allocate 100 points among a set of locations based on their importance in selecting a hotel. We defined the locations in terms of closeness to business, shopping, sightseeing, night life, theaters, airport, major highways, and so forth.
Task 4.
In addition to these major tasks. we asked the respondents for demographic information on the type of overnight hotel accommodations used for business and non-business stays, the frequency and length of stay, the price usually paid, and so forth.
To provide further guidelines for the room design, we conducted a secondary conjoint analysis on seven additional design factors, including room size, quality of decor, type of heating and cooling unit, bath size. bathroom features, and the amenities and type of entertainment available in the room. As in the preceding full-profile task, we gave each respondent only a small number of cards -four in this case -for evaluation.
To provide additional information for the design of the hotel, we asked the respondents to rank the importance of several features, including an alarm clock, carpeted bathroom, babysitting service, hot tub, king-sized bed, plants in the room, remote TV controls, windows that open, X-rated movies, and AM/FM radio.
To help Marriott management select the hotel name, we asked respondents to indicate how much they liked each of 11 names, and following this to rank the names that best fit the hotel concept. Courtyard by Marriott was one of the 11 names.
To help position the hotel's image, we gave the respondents a number of supplementary tasks. We asked them to evaluate hypothetical hotels on the degree to which they had each of several desired characteristics and the degree to which they would compare favorably or unfavorably on these attributes to a Holiday Inn.
The stimulus set included such characteristics as "a place kids really like." "gives a complete break from usual routine," "gives safe and secure feeling," "has stimulating/exciting atmosphere," "is good for people who do not want to be hassled," "is a good place for people on a budget," "provides a comfortable room for when you are alone," and "has charm, warmth" and so forth.
In addition, we gave respondents number of descriptions of different types of hotels derived from the segmentation study. These descriptions included such positionings as "a busy, efficient, modern hotel," "a good, no-frills, basic hotel," "an informal, quiet, relaxing hotel with charm and personality," "a casual feeling in a hotel with understated elegance," and "an exciting, action-oriented hotel with spectacular, modern architecture."
The Analysis
The core of our analysis centered on computing consumer utility functions for the hotel amenity-price evaluation. Using data collected in the two phases described for the categorical conjoint analysis, we performed the following steps:
• For each of the seven facets, we employed a categorical conjoint analysis for the facet's response data.
• We computed each respondent's self-explicated utility (with individualized importance weights) to obtain a set of predictor variables.
• We then computed parameters of the hybrid conjoint model for each cluster of respondents.
• We found the residuals from this step and regressed them on the total room price (the five cards shown to the respondent in Task lb). We then determined if including this variable accounted for significant variance in the residuals.
These steps constituted the main thrust of the analysis and generated the data used in the computer choice simulation described in the appendix. The simulation was designed to evaluate the market attractiveness of various bundles of features and services. It allowed the design team to specify alternative design concepts and to obtain. For each specific bundle of services, the estimated share of choice for that "concept," vis-à-vis its intended competitors.
We augmented these various analyses to consider such methodological questions as: How accurate are the results at the individual level? How sensitive are the predictions to changes in facet importance weights? What is the effect of the blocking variable (that is, the particular five profiles out of 50 evaluated by the respondent in the first place)?
We conducted other analyses to answer management's questions:
• To provide further guidance in selecting hotel features, we ran a conjoint analysis on the additional room features evaluated in Task 4 and ran an MDS on the 16 secondary features examined in Task 4;
• To establish price elasticity, in addition to performing conjoint analysis on Tasks 1a and lb, we analyzed the data from Task 2 using the ELASTICON model and methodology;
• To determine the profile of the segments. we conducted a series of multiple discriminant analyses; and to help name, position, and locate the hotel, we conducted cross-tabulations and preference mapping for the data from the relevant tasks.
Results
The study clearly suggested that some business and pleasure travelers were dissatisfied with current hotel offerings. Some hotels cost too much and offer features not valued by the traveler while others that cost less offer too few of the desirable features. Both types of hotels also tend to lack the personalization of features that travelers seek. Thus, a new hotel concept tuned to travelers' needs at an acceptable price seemed to be the most viable product for Marriott to consider.
The respondents' dissatisfaction with hotels that cost too much for the value given and with others that offer too little, combined with the set of hotel amenities they selected as most desirable and the level of price sensitivity, all suggested the chosen positioning of "a special little hotel at a very comfortable price." This market positioning was further reinforced by the pleasure and non-business travelers' selection of the following description as the most preferred hotel -"an informal, quiet, relaxing hotel or motel with charm and personality." The respondents' clear specification of desired product attributes and price defined the competitive positioning of Courtyard by Marriott vis-à-vis other Marriott hotels (providing important guidelines to a product line strategy) and vis-à-vis the industry's other hotels aiming at the same target segment.
This selected positioning was found to be superior to the original positioning management considered, namely, that of a small Marriott hotel.
The study provided extremely detailed guidelines for the selection of close to 200 features and services. Table 12 -2 is an example of the output for various external features or facilities. It suggests how powerful the study was in directing the design of the hotel. The attributes selected for the hotel are those that are numbered in bold type -the ones with the highest utility for the target segments. In Table 12 -1, the underlined items are the levels of the various factors selected for the hotel. Some of the specific attributes Marriott selected for inclusion were amenities such as shampoo and medium soap; in-room kitchen facilities (for regular rooms -either coffee makers or coffee makers and refrigerators); and "limo" to airport (a van at airport location). For the most part, indoor whirlpools or jacuzzis were installed except in Arizona and California, where some outdoor ones were installed. Marriott postponed installation of complete exercise rooms based on their management expertise (weight rooms were included).
_______________________________ PLACE TABLE 12-2 HERE _______________________________
Similar output and patterns of implementation were found for the other six sets of attributes. We presented the results to management in cross-tabulation form for each of the 50 features. The computer simulation provided additional and most significant insight into the value of various features and services. The simulation output offered the design team and management a clear idea of (1) The likely share (of nights) any hotel concept (presented as a specific combination of features and services from those listed in Table 12 -1) would get by any target segment(s).
(2) The source of business -the hotels from which the new hotel is most likely to draw business, including the likelihood of cannibalization of the Marriott.
(3) The characteristics of the specific segment attracted to the specific configuration of attributes and services.
The final design -the underlined items in Table 1 -was quite different from the original design idea of a small Marriott, but it reflected the highest expected share from the target business and pleasure segments.
The results of the ELASTICON tasks and analysis included:
(1) the expected share for each of the concepts tested by each price versus their current competition, (2) the likely source of business for the concept, and (3) the self-elasticity and cross-elasticity of demand for the concept.
We presented this most critical information for each segment in a table similar to Table 12 -3. In addition, the price/demand relationship for each segment was also presented graphically.
_______________________________ PLACE TABLE 12-3 HERE _______________________________
The analysis of the respondents' answers to questions concerning the desired location of the total in terms of its proximity to business, shopping, theaters, airports, and so forth, greatly aided management in deciding on location. In addition, because target segments had a utility for a restaurant, one criterion for a site became the availability of a nearby restaurant.
Implementation
Development team members from several corporate departments were involved in the design of the study and provided expertise in the direct translation of the research results into final product design. The resulting hotel follows, almost to the letter, the recommendations of the study. Every one of the features and services offered were among the highest valued by the consumer.
Validation
We implemented internal cross-validation of the conjoint analysis by using a leave-oneout procedure. We predicted each individual's actual first choice (among the five full profiles evaluated) from model parameters computed across the rest of the sample. Each person's data were held out and predicted, one respondent at a time. Predictions covered not only first choice but the ranking of each respondent's five profiles.
The leave-one-out procedure indicated that approximately 40 percent of first choices were predicted (versus 20 percent by chance). Given the complexity of the profiles (and respondent heterogeneity) this performance, while not outstanding, was statistically significant.
(Predictions of the market share level were much higher: mean absolute deviations of four to five share points were obtained from. a bootstrap resampling procedure.)
We also used a leave-one-out procedure for the ELASTICON model with even better results. In this case we predicted market share by using the model demand from the remaining conditions; the mean absolute difference in share of market was quite small (0.031).
The most effective validation of the study results is the success of the Courtyard by Marriott.
Exhibit 12-4 shows the expansion pattern of the new chain, which is the fastest growing, moderately priced hotel chain in the country. The actual market share of Courtyard by Marriott was within four percentage points of the share predicted by the conjoint simulation. .
_______________________________ PLACE TABLE 12-4 HERE _______________________________
The validity of the study's conclusions was also evident when we analyzed the results of the guest-tracking studies. These studies revealed that the features and services offered are very important to the consumer and are perceived as better at Courtyard by Marriott than at its competition.
Impact
The study has had a major impact on the profitability and growth of Marriott Corporation. The Courtyard by Marriott chain is a success. The in-depth hotel experience of Marriott executives led them to expect that a smaller version of a typical Marriott hotel was needed. Surprisingly, the study resulted in a new product that was markedly different from the normal Marriott with a clear appeal to a distinct target market segment. In fact, the important differences identified for the Courtyard by Marriott product led Marriott to create an operating division separate from Marriott hotels.
Direct Benefits
The study gave Marriott executives the confidence to expend the large amount of personnel time and funds necessary to develop this new product from the ground up. The close tie between the study results and the executed product demonstrates the importance of the study in guiding development.
Since the results focused not only on what the travelers wanted, but also identified what they did not want to pay for, the design team was able to meet the specified price while retaining the features most desired by the target market. Features often provided based on traditional hotel management beliefs were not retained, for example, an "action" lounge, a more upscale restaurant and room service, and more meeting space. This focus on guest needs allowed more funds to be spent on better executions of highly desired guest features. The resulting design filled a gap in the market with a product that represented the best balance between price and desired product and service features.
The addition of Courtyard by Marriott to the Marriott hotel product line allowed the Marriott Corporation to continue rapid hotel expansion and profitability by placing hotels in locations where a typical Marriott hotel could not be profitably justified: (1) in lower demand areas and smaller sites in major markets; and (2) in smaller markets.
One important additional benefit is the positive psychological impact the study had on Marriott's personnel, who know that the hotel is based on consumer perceptions and preferences and is therefore designed to serve consumers better and offer them the best value.
An important by-product of the study was the effective incorporation of the study's results in Marriott's advertising and promotion programs.
Indirect Benefits
The project fostered an orientation of employee attitudes toward the identification and satisfaction of customer preferences. This impact ranged all the way from entry level training programs to top management.
The success of the Courtyard by Marriott study led to the development of additional customer-driven products (Fairfield Inn and Marriott Suites), all using the methodology and models similar to those employed in the original study.
The occupancy rate of the chain is higher than the industry average and the consumer satisfaction with the hotel and its services is very high.
Financial Impact
The Courtyard by Marriott chain has been a success, growing from three test hotels in hotel groups. They all offer a high-end hotel room at a mid-level price. In same cases, they add a feature for differentiation, but the basic consumer appeal is the same.
In addition to the industry impact and specific benefits to Marriott, the approach demonstrates to marketing management and the marketing science community that
• Products and services can, and should, be developed using targeted consumer perception, preference, and attitudinal inputs;
• Complex and large products, such as hotels (with close to 200 attribute levels), can be studied effectively using creative conjoint analysis designs; and
• Categorical hybrid conjoint analysis models can be used in commercial applications.
Many products and services -cars, boats, electrical appliances, single homes, condominiums, stereo and video equipment, computer terminals, copy machines, word processors, financial services -are often sold as basic units with various add-ons that are optional at extra cost. The methods described here (or some variation of them) can be applicable to this wide class of problems.
Technical Appendix
While a variety of marketing research tools were employed in the Courtyard by Marriott study, the primary set of techniques was drawn from conjoint analysis. Conjoint analysis was introduced to marketing research in the early 1970s (Green and Rao 1971) . Since that time, applications to industry and government problems, both in the US and abroad, have been extensive and varied.
Conjoint analysis Is a survey-based technique for measuring consumers trade-offs among product and service attributes (Green and Wind 1973) . In traditional conjoint analysis, respondents are shown profiles of product or service offerings. Each profile (see Exhibit 12-3) is made up of a set of attribute levels. The specific combination of attribute levels is drawn from a balanced experimental design, often referred to as an orthogonal array. Each respondent receives a set of profiles and evaluates each profile's "worth" to him or her on some type of preference or likelihood-of-purchase scale. In our study, we were concerned with the likelihood that a respondent would stay at a specified hotel or motel (see Exhibit 12-3).
In traditional conjoint studies involving seven or fewer product/service attributes, conventional dummy variable regression (or perhaps isotonic regression in which the response variable, likelihood of staying, is expressed only on an ordinal scale) is used to find parameter values.
These parameter values are called part worths; one such part worth is obtained for each attribute level, for each respondent.
The set of part worths derived for a particular respondent represents the building blocks for predicting how the respondent would value some new combination of attribute levels. The part worths may be simple (so-called main effects) parameters, or they may include various sets of interactions. Often the researcher employs small holdout samples to determine the accuracy of the predictions. (However, in larger-scale studies, the logical number of combinations and predictions may be enormous, amounting to hundreds of thousands or possibly millions of possible products or services.)
In virtually all conjoint studies, a computer choice simulator is employed to forecast shares of choice as new product/service profiles arc introduced to the market. The part worths are used in various ways to estimate shares of choice for competing market offerings. Recently, choice simulators have been augmented by the development of optimal product and product-line design models that systematically explore the product or service "space" to find attribute combinations that maximize share or profits, conditional on the characteristics of competitive offerings. Another recent development is the appearance of commercial software packages that include modules for preparing experimental designs, product profile presentation by computer, part worth estimation, and choice simulators, all integrated for personal computer implementation.
In the Courtyard by Marriott study, we employed two fairly recent innovations in conjoint analysis -hybrid models for data collection, for use when the number of product or service attributes is extensive, and ELASTICON, a version of conjoint analysis that is particularly well suited for measuring price/demand relationships. These developments (and a short description of how choice simulators were used in our study) follow. [Material for the technical appendix is drawn from Goldberg, Green, and Wind (1984) and Mahajan Green, and Goldberg (1982) .)
Hybrid Conjoint Models
Hybrid conjoint models have been developed recently to cope with a practical problem in applied conjoint analysis, namely, the need to streamline the data collection task while still preserving individual differences in utility functions (Green, Goldberg, and Montemayor 1981) .
The name "hybrid" is used to denote the fact that the technique incorporates both compositional and decompositional procedures to obtain utility functions. While a number of hybrid modes have been proposed, each procedure entails the consideration of some type of self-explicated utility where respondents evaluate the levels of each attribute (one attribute at a time) on some type of desirability scale (phase 1); this is followed by an evaluation of the attributes themselves on an importance scale (phase 2). These two phases together represent the compositional part. of the model. Exhibit 12-3 shows a sample stimulus profile drawn from the Courtyard by Marriott study in which the attribute descriptions are composed from the basic attribute level design of Table 1 The respondent is asked for an overall response: to rate the profile in terms of his or her likelihood of staying there. From the self-explicated part of the hybrid model, the researcher already has parameter estimates of the attribute levels' part worths when attributes are considered one at a time. The next step is to integrate the full profile responses with the selfexplicative estimates.
The self-explicated task of phase 1 provides a matrix of utility functions, of order N by ΣI j for the N respondents, where I j is the number of levels for attribute j. This matrix is row centered or standardized to zero mean and unit standard deviation or both. That is, each respondent's specific set of w j u i 's in equation (1) Hence, each respondent's utility function consists of two sets of parameters -one set measured at the individual level and one set measured at the subgroup (or cluster) level.
The last step, then, is to integrate the various sets of parameter values into a vector of part worths (including interactions, if necessary), one vector for each respondent. Thus, in terms of Table 1 , we obtain an individual part worth for each respondent for each attribute level shown in that table. To illustrate, Table 2 shows a set of averaged part worths for only one facet of the design: external factors.
Categorical Hybrid Conjoint Analysis
In the Courtyard by Marriott study, we employed a form of conjoint analysis called categorical conjoint analysis for estimating the part worths of the individual attribute acceptabilities, prior to applying equations (1) and (2). Full details of the method are available in Goldberg, Green, and Wind (1984) and .
The ELASTICON Model
An important case of conjoint modeling entails the trade-off of price versus non-price attributes in a competitive context. The ELASTICON model is a type of conjoint analysis approach in which the respondent sees not one supplier's profile of attribute levels but a composite profile that explicitly shows each competitive offering and its associated price. This type of design and subject's response is quite different from the usual presentation in which the respondent sees alternative profiles of only a single supplier or product offering. It is also different in that the conjoint part worths now include, as arguments, prices of competitors as well as one's own price levels. First we will describe how price has been conventionally dealt with in conjoint studies. We will then present this alternative formulation and analysis referred to as the ELASTICON model). In most applications of conjoint analysis, price is almost always included as an additional attribute in describing brand or supplier profiles. In the simplest case in which only two attributes vary (for example, brand name and price), the respondent may be given all combinations of each brand crossed with each price level and asked to rank or rate the combinations according to preference. These data are then analyzed (Green and Srinivasan 1978) to yield a set of part worths for brand and a set for price.
In the case of three or more attributes (two of which are brand and price), the procedure is similar except that fractional factorial designs are usually employed. In either case, it is often assumed that each price can appear with each brand name (or any other attribute combination) and that all brands are subject to identical variation in permissible price levels. Moreover, it is usually assumed that the derived part worths for the price attribute are independent of the specific brand with which any price level is associated.
An Alternative Formulation
As an alternative formulation of the conjoint analysis problem, consider an experimental design in which each price level is affixed to a specific brand and the respondent sees all brands, appropriately priced, simultaneously (see Mahajan, Green, and Goldberg 1982) . In this case, the respondent is asked to allocate 100 points across the various alternatives so as to reflect the likelihood of choosing each brand-price combination. In this procedure, if there are I j price levels for the Ith brand (j = 1, 2,..., J), the full factorial design consists of I 1 × I 2 ×… × I J combinations. Fractional factorials can also be used in the alternative formulation; each set of permissible price levels can be idiosyncratic to each brand and the number of price levels can vary brand by brand. Furthermore, other attribute levels that are idiosyncratic to each brand (for example, miles per gallon, length of service warranty) also can be added to the profiles. In the conjoint model formulation, we can fit separate functions for estimating the probability of choosing brand j from the set of brands as long as two restrictions, inherent in the respondent task, are observed:
(1) Each estimated probability for choosing some jth brand should range from zero to one.
(2) The sum of the choice probabilities across all I brands (including some otherbrand category, if desired) should equal unity. The second restriction (and also the first) can be met by defining a conditional logit (Theil 1969) . For example, assume that we examine pairs of responses involving brands j and k (j ≠ k). <ore specifically, let us consider each pair as entailing brand 1 and brand k = 2, 3, … J. If so, we can define the conditionnal logit for k ≠ 1 as the natural logarithm of the odds in favor of choosing brand k over brand 1:
Note that each of the equations (for k = 2, 3, ..., J) is based only on the ratios of the probabilities; absolute values of the probabilities will be determined by the condition that the sum over j = 1, 2, ..., 3 equals unity.
To illustrate, if k = 2, the probability of choosing brand 2 is 0.45 and the probability of choosing brand 1 is 0. 
As Theil (1969) shows, by using this type of formulation, we satisfy both of the restrictions listed above.
Parameterizing the ELASTICON Model
In the FLASTICON model, we parameterize the conditional logit transformation by assuming a type of analysis-of-variance (ANOVA) model (with interaction terms if desired) that relates the conditional logit for k = 2, 3, ..., J relative to the reference brand, to the appropriate price levels of each set of profiles. That is, we assume a multivariate response: P 1 , P 2 , …, P j in which the P 1 denotes the amount of probability points assigned to brand j and where each respondent allocates 100 probability points (later converted to decimal fractions) over the set of brands in response to their specified prices.
The ANOVA-type model can be illustrated for k= 2 (that is, brand 2, relative to the reference brand 1) as: v 's denote the incremental (decremental) contribution of some nonreference price level ith of the jth brand, and denotes approximation by least squares, dummy-variable regression. However, in this case generalized least squares regression is entailed, because the original responses (P 1 , P 2 , …, P j ) on which the conditional logit is based are not independent (namely, their sum equals 100).
In the Courtyard by Marriott study, we used the ELASTICON model to estimate self and cross demand/price relationships if the Courtyard concept (or another concept, such as Hampton) was implemented and priced at different levels vis-à-vis its competitors. Table 3 
Computer Choice Simulation
The input to the computer choice simulation included for each respondent a vector of part worths for al1 the attributes included in the study and a corresponding vector of perceptions of each of a number of competing hotels. At the core of the simulation is a consumer choice rule [example, first choice (select the hotel with the highest utility) or probability of choice (assign each hotel a probability of choice corresponding to the ratio of its utility to the total utility of all the hotels in the relevant competitive set). In our application the unit of measurement was the share of nights, calculated as the share of trips times the number of trips, times the average number of nights per trip.
The simulation was developed to allow management to find the desired configuration of hotel attributes and services which, in turn, was guided by the results of the hybrid conjoint analysis for each target segment. Once the concept profile was input, the simulator calculated total utility for the given concept versus the relevant set of competing hotels. Management could specify whether they wanted to use a first-choice rule or a probability-of-choice rule.
The control case (the share of choices received by Marriott without the new concept) provided another way to validate the results by comparing the share of choices generated by the simulator with the actual market shares of the various hotels. The particular simulator used in this study also contains a built-in resampling procedure (based on the bootstrap method of cross validation) that permits the researcher to obtain empirically based standard errors share of choices through repeated sampling of respondents' part worth and perceptions data.
Mahajan, V., Green, Paul F. and Goldberg, Stephen M-(1982) In designing the actual product. the research allowed management to focus on the items customers wanted, and we avoided focusing on things important to management, but not important to the consumer. In the design stage, the focus was on creating a small hotel, with a great room, and excellent security, while being a home away from home.
Courtyard success led the way for the development of other customer-driven products, such as the acquisition of Residence Inn, the development of Fairfield Inn (economy segment) and Marriott Suites. These new products have markedly contributed to the growth of Marriott Corporation.
With a good base on consumer research and the success we have had, it has been relatively easy to "sell" research in the division and to provide information for consumer-based decision making by management.
In order to deliver the Courtyard product the consumers wanted and at the price they wanted, we had to dramatically change the operating systems and organization structure standard to Marriott hotels...
The organizational structure surrounding Courtyard was designed to maximize customer and employee contact and to allow these people who are on the property to worry about one thing -taking care of the guest. All the support functions such as marketing, reservations, food and beverage. and accounting were centralized in a regional office. (We have four regions with each region ultimately running 50-100 Courtyard hotels.)...
I am convinced that we would not have had such a great product without the help of the study. (Of course, I'm biased.) Enter price of wanted block Total (Transfer total cost to worksheet) "X" the TRIANGLE in the block that comes closest to describing your current hotel (ONLY "X" ONE). "X" the CIRCLE in the block(s) that you find to be completely unacceptable (YOU MAY 'X' NONE, ONE, OR MORE THAN ONE. "X' the SQUARE in the block that represents what you want and are willing to pay (ONLY "X" ONE).
Most Frequently-Used
Hotel Chain
ROOMS
Exhibit 12-3. This full-profile description of a hotel offering is one of the 50 cards developed by a fractional factorial design of the seven facets each at the five levels developed by Marriott's development team. Each respondent received five cards following a blocking design.
ROOM PRICE PER NIGHT IS #44.95
Building Size, Bar/Lounge Large (600 rooms0 12-story hotel with quiet bar/lounge; enclosed central corridors and elevators/ all rooms have very large windows
Landscaping/Court
Building forms a spacious outdoor courtyard; view from rooms of moderately-landscaped courtyard with many trees and shrubs, the swimming pool plus a fountain, and terraced areas for sitting, eating, and sunning
Food
Small moderately-priced lounge and restaurant for hotel/guests/friends with limited breakfast (juices, fruit, Danish, cereal, bacon and eggs), lunch (soup and sandwiches only), and evening meal (salad, soup, sandwiches, six hot entrees including steak)
Room Size & Function
Room 1 foot longer than typical hotel/motel room, with space for comfortable sofa-bed and 2 chairs, a large desk, a coffee table, and a coffee maker and small refrigerator
Service Standards
Full service including rapid check-in/check-out systems, reliable message service, valet (laundry pick-up/delivery), bellman, someone (concierge) who arranges reservations, tickets -generally at no cost, with cleanliness, upkeep, and management similar to Hyatts and Marriotts
Leisure
Combination indoor/outdoor pool, enclosed whirlpool (Jacuzzi), and well-equipped playroom/ playground for kids Security Night guard on duty 7 pm to 7 am and fire/water sprinklers throughout hotel "X" the ONE box below which best describes how like you are to stay in this hotel/motel at this price: 
